Nuclear and atomic physics 1

1. Describe briefly the two conflicting theories of the structure of the atom.

2. Why was the nuclear model of Rutherford accepted as correct?

3. What would have happened if neutrons had been used in Rutherford’s experiment? Explain your answer.

4. What would have happened if aluminium had been used instead of gold in the alpha scattering experiment? Explain your answer.

5. What is approximate size of the nucleus compared with the atom?

6. What three properties of the nucleus can be deduced from the Rutherford scattering experiment. Explain your answer.

7. What is the distance of closest approach of an alpha particle with an energy of 8x10-13 J to a gold nucleus (charge + 79e) when fired directly towards it.

8. What does X ray diffraction show you about the structure of a material? Give details of the results that you would expect to obtain from different structures.

9. What effect does the energy of the electrons producing the X ray beam have on the diffraction pattern. Explain your answer.

10. Calculate the nuclear radii of the following isotopes:

(a) carbon 12

(b) uranium 235
(c) radium 226

Data:

 ro = 1.3x10-15 m


o = 8.84x10-12 Fm
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